(T

3
SFUND RECORDS CTR

| 2388504

235 Montgomery Street, Suite 717
San Francisco, CA 94104

i T@(h l.dW - | e

April 25,2018
Ms. Carolyn d’Almeida
U.S. EPA, Region IX
75 Hawthorne Street, SFD-8-1
San Francisco, California 94105

Subject: Contract No. EP-W-07-066, Task Order No 066-016-09Q1, Williams Air
Force Base Task Order, Review of the Final Pilot Study Implementation
Work Plan for Operable Unit 2, Revised Groundwater Remedy, Site ST012,
Former Williams Air Force Base, Mesa, Arizona, April 2018

Dear Ms. d’Almeida:

TechLaw conducted a techmcal review of the Final Pilot Study Implementation Work Plan for
Operable Unit 2, Revised Groundwater Remedy, Site ST012, Former Williams Air Force Base,
Mesa, Arizona (the Pilot Study WP), dated April 5, 2018.

The Pilot Study WP only focuses on the initial injection phase. Subsequent phase mjectlons
strategies will be developed during enhanced bioremediation (EBR) monitoring periods and will
be documented in report addenda or field variance memoranda, as noted in Section 3.2.2 (Phased
TEA Batch Injections).

TechLaw did not review or provide comments on Appendlces E (TestAmerica Analytical

- Reports) or K (Response to EPA and ADEQ Comments)." Based on a cursory review of
Appendix K, TechLaw determmed that many of the issues previously commented on remained
despite the initial response provided. As a result, TechLaw. provided new comments on the
issues prev1ously commented on to ensure prescriptive responses are provided.

The comments are forwarded to you in Word format. TechLaw understands you w111 review and
revise these comments at your discretion.

We appre01ate the opportunity to provide technical support services to U.S. EPA on this Task
Order. Should you have any questions or comments, please contact me or the TechLaw PI‘OJeCt

Manager, Nicole Goers, at (540) 836-0420.
Sincerely,

Indans. %.TSM' ,

Indira Balkissoon
ROC 9 Senior Task Order Manager

NG/NT:KB/DD:IB:as

cc: Central ﬁlés, TechLaw, Inc.
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Review of the Final Pilot Study Implementatlon Work Plan for Operable Unit 2 Revised

Groundwater Remedy, Site ST012, April 2018

 GENERAL COMMENTS.

1. Insufficient decision criteria is provided in the Final Pilot Study Implementation Work
Plan for Operable Unit 2, Revised Groundwater Remedy, Site ST012; Former Williams
Air Force Base, Mesa, Arizona, dated Aprll 5, 2018 (the Pilot Study WP). For example

a.

Section 2.3 (Pre-EBR COC Extent Estlmate) states, “Given the requ1red assumptions’
to make these estimates, it is recognized that actual COC [contaminant of concern|
mass may be different and EBR [enhanced bioremediation] approaches may require
adjustment as the project progresses;” however, Appendix J (Operational Decision
Matrix) does not include decision criteria associated ‘with mass.

.. Section 2.4 (Review of Previous EBR Pilot Test Results) indicates that the EBR field

test hydraulic parameter testing showed that any future use of existing monitoring
wells for terminal electron acceptors (TEA) injection locations should only be

-considered after redevelopment; however, Appendix J does not include decision

criteria associated with the use of existing monitoring wells for TEA injection.
locations or recommend redevelopment of monitoring wells.

Section 3.2.1 (Groundwater Extraction and Treatment) indicates that “Groundwater
will be extracted from 20 extraction wells either controlled using water level _
transmitters that serve as inputs to local variable frequency drives (VEDs) that adjust
the speed and flow rate of the extraction pumps to control water level or controlled
using pneumatic pumps that control water level in the well by the elevation of their
water intake;” however, the decision criteria that will be used to determine how the
extraction wells are controlled are not specified.

Section 3.2.2 (Phased TEA Batch Injections) states, “Updates to the groundwater
model will be incorporated in subsequent phases as appropriate when additional data
is available;” however, Appendix J does not discuss updates to the groundwater

- model or the decision criteria that will be utilized to determine sufficient additional

data is available to update the groundwater model. Similarly, QAPP. Worksheet #11
(Project Quality Objectives/Systematic Planning Process Statements) of Appendix I
(QAPP/SAP Worksheets) indicates that the groundwater model will be updated based

-on the hydraulic and biodegradation parameters, as well as trends in BTEX+N

[benzene, toluene, ethylbenzene, xylene, and naphthalene] concentrations based [Szc]
on field data to aid in the decision to transition to MNA. [momtored natural

_ attenuatlon]

Section 3.2.2 states, “Spemﬁcally, test results (EBR 'monitoring data) mcludmg
ongoing collection of LNAPL [light nonaqueous phase liquid] from completed wells
would be used to evaluate if additional wells are needed to further characterize the
limits of LNAPL. Any additional investigation would occur in a subsequent phase of
EBR implementation;” however, Appendix J does not include additional wells to
further characterize the limits of LNAPL as a potential contingency.

Section 3.2.3 (TEA Recirculation) mdlcates that it may become necessary to
implement a recirculation strategy to mcrease TEA distribution in specific areas of .
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k.

“Decreasing,” “Depleted,” “Stable or slowly changing” or “Increased” yet Spe01ﬁc

the site subsurface; however, the specific decision criteria that would trigger this
evaluation are not provided in Appendix J. Based on Appendlx J, if limited sulfate-
distribution is observed, recirculation will be implemented to improve sulfate
distribution. Yet, quantitative decision criteria associated with sulfate distribution is
not provided. o ' :

Based on Appendix J; if sulfate shows up at extraction wells earlier or later than
expected, extraction/injection rates or future injection concentrations will be adjusted;
however, the specific timeframes that sulfate is expected to show up in each
extraction well associated with an injection well are not provided and/or referenced.
It should be noted that Section 5.3 (Extraction Well Sampling) states that, “TEA
travel times will vary between different injection/extraction well pairs.” As a result,
it is unclear if the sulfate will show up earlier or later than expected at the extraction
wells. This is of particular concern given that Table 5-1 (EBR Monitoring, Sampling,

* and Analysis Methods and Frequencies) indicates that groundwater/perimeter

monitoring wells will only be sampled quarterly. As a result, it is unclear if sufficient
monitoring is proposed to evaluate TEA distribution between and crossgradient from
the injection and extraction wells. It is unclear why the EBR design does not 1nclude
the use of a tracer in each injection well injection which can be sampled for on a

weekly basis at the monitoring wells located between and crossgradient from the

injection and extractions wells pairs. The use of a tracer would provide a more
accurate timeframe to indicate when sulfate is expected to show: up in each extraction
well associated with an injection well to ensure timely adjustments are made to the
EBR design. Similarly, the use of a different tracer in each injection well when'
several injection wells are serviced by one extraction well would provide valuable

‘information regarding the effectiveness of the injection and extraction well pairs.

Section 4.1.2 (Installation of Extraction and Injection Wells) indicates that followmg
well development, well pumps and packers will be installed where necessary;

- however, the decision criteria that will be used to determine where wells pumps and

packers will be installed is not prov1ded and/or referenced.
Section 5.4 (Groundwater Monitoring Well Sampling) states, “Bio-trap® samplers

* from Microbial Insights, seeded with synthesized forms of benzene and naphthalene

containing carbon isotope '*C, will be placed in each well for approximately one
month;” howevet, the decision criteria used to determine the location of the Bio-
trap® samplers within each well are not provided and/or referenced.

Appendix J includes several desired trends such as “consistent with expectatlon

decision criteria associated with these desired trends are not provided and/or

referenced. For example, decréasing VOCs are a desired trend yet it is unclear if

these-are decreasing VOCs as'compared to baseline condmons or a Mann-Kendall
analysis. - . X
Appendlx J does not mclude decmon criteria for monitoring changed conditions.

Please revise the Pilot Study WP to mclude sufficient decxslon criteria to support the
dynamic approach proposed for implementation. :
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2. Insufficient information is provided to support the extent of treatment proposed in the ,
Pilot Study WP and the COC mass remaining at STO12. According to Section 2.3 (Pre-
EBR COC Extent Estimate), “The remaining COC mass at ST012 was estimated using
the updated pre-SEE [steam enhanced extraction] LNAPL volume estimate (i.e., pre-SEE
LNAPL Extent Interpretation Update) described in Section 2.1 as the baseline and
applying a theoretical extent of treatment based on observed mass recoveries during SEE
operations.” This theoretical extent of treatment, as described in Section 2.3, included
applying an assumed removal percentage based on distance from the thermal treatment
zone (TTZ). For example a zone of treatment [Thermal Influence Zone (TIZ)] was
estimated '10 meters outside the TTZ where treatment “was not expected to be as
effective because temperatures in this zone were elevated but did not reach steam
temperatures as within the TTZ, so removal was initially estimated at 60%.” However;
information to support the extent of the TTZ, the use of 10 meters beyond the TTZ for the
TIZ, and the use of 60% for the TIZ is not provided and/or referenced.” Given that the
assumed COC mass remaining at the site is based on a theoretical extent of treatment, it

- is unclear if the EBR design is appropriately targeting COC mass. Please revise the Pilot
Study WP to provide quantitative information to support the use of an assumed removal
percentage based on distance from the TTZ as it is critical to supportmg the extent of

- treatment proposed in the Pilot Study WP and the COC mass remaining at ST012. -

3. Information to substantiate the use of mass calculations based on residual saturation at
lower temperatures and that the mobile LNAPL is limited in extent compared to residual
LNAPL is not provided and/or referenced. According to Section 2.1 (LNAPL Extent
Update) states, “The presence of mobile LNAPL during the PDI [Pre-Design
Investigation] and the volumes removed durmg and after SEE operations indicate that
there is mobile LNAPL at ST012; however, some of this mobile LNAPL, especially near
and inside the former SEE TTZs, is mobile because of reductions in LNAPL viscosity
associated with the increased temperatures from SEE.. Therefore, mass calculations
based on residual saturation at lower temperatures are appropriate to estimate residual
LNAPL mass. In addition, it is expected that mobile LNAPL at STO12 is limited in ,
extent compared to residual LNAPL;” however, information to substantiate the use of
mass calculations based on residual saturation at lower temperatures is not provided
and/or referenced. Further, information to substantiate that mobile LNAPL is limited in
extent as compared to residual LNAPL is not provided and/or referenced. It should be
noted that Table 2-4 temperature monitoring point (TMP) Temperature Readings for

‘January 2018) indicates that temperatures at ST012 remain elevated, further calling into -
question the use of mass calculations based on residual saturation at lower temperatures.
Please revise the Pilot Study WP to provide information to substantiate the use of mass
calculations based on residual saturation at lower temperatures given current and
anticipated site conditions. In addition, please revise the Pilot Study WP to provide
information to substantiate that the mobile LNAPL is hmlted in extent as compared to

- residual LNAPL

4.  According to Section 2.2.3 (LNAPL at ST012 Wells). the observed LNAPL

accumulations presented in Appendix C (Post-SEE LNAPL Gauging and Removél Log)
1dent1fy well locations of interest for TEA mJectlons however, LNAPL measurement
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- records are only provided from the end of SEE through 26 May 20 17 in Appendix C.
Given that LNAPL measurements were last taken on 4 April 2018, it is unclear if the well
locations of interest for TEA injections presented in the Pilot Study WP remain

_ appropriate. Please revise the Pilot Study WP to present updated LNAPL accumulations -
and ensure that the well locations of interest for TEA injections are based on the ‘updated
_LNAPL accumulations.

5.-  Outdated 1nformat10n is presented throughout the Pllot Study WP. Asaresult, it is
- unclear if the EBR desrgn remains relevant. F or example,

a. Sectlon 2.2.3 (LNAPL at ST012 Wells) states, “Starting on 23 December 2014,
ST012-W37 developed a measureable layer of LNAPL. Since that time, LNAPL has
been removed on a regular basis from the well. Starting on 23 January 2015, ST012-
W11 also began to accumulate a measurable LNAPL layer. ST012-W30 also began to
periodically accumulate a measureable LNAPL layer starting on 09 June. 2015. All '
three of these well locations historically had measureable LNAPL prior to SEE. The
SEE activities resulted in enhanced mobility of LNAPL in the vicinity of these wells
resulting in increased accumulation in the wells;” however, information to
substantiate that the accumulation in these wells is due to enhanced mobility of
LNAPL due to SEE is not provrded and/or referenced. Specifically, pre- and post-

- SEE accumulation levels are not provided in the Pilot Study WP. It should be noted

* that LNAPL thicknesses are only provided from 29 April 2016 to 26 May 2017 for
ST012-W11 and ST012-37 in Appendix C (Post-SEE LNAPL Gauging and Removal ‘
Log). Given the uncertainty associated with the LNAPL accumulations found at
ST012-W11, ST012-30, and ST012-W37, it is unclear if these wells are appropriate
for TEA injection, as proposed on Figure F-15 (Modeled TEA Injection Pathlines,
Lower Saturated Zone, 220 ft bgs). Pre- and post-SEE accumulation levels to support

- the conclusion that the LNAPL accumulations found at ST012-W11, ST012-30, and

- ST012-W37 are associated with the enhanced mob111ty of LNAPL due to SEE are
needed.

b. Section 2.2.2 (Groundwater Concentrations) indicates that Table 2-3 [BTEX+N
Groundwater Concentrations during SEE (September 2014 through April 2017)]
presents the most recent available groundwater monitoring data at each location that

“has been sampled; however Table 2-3 only presents groundwater concentrations
~ through April 2017. As a result, it.is unclear if the dissolved contaminant of concern
- (COC) concentrations remain unchanged at perimeter well locations that are of
. interest for TEA injections. ‘
¢. According to Section 2.4 (Review of Previous EBR Pilot Test Results), the EBR field
test was conducted prior to SEE at ST012-W11 and ST-12-W30; however, it is
unclear if the EBR field test results remain relevant following SEE as no post-SEE
EBR field test was conducted. This is of particular note given the potential for
temperature to impact the sulfate reducing bacterial (SRB) populations. In‘addition,
the EBR field test did not include the Cobble Zone (CZ), which was. recently re-
" saturated as the water table has risen. As such, it is unclear if the SRB populations
are present in the CZ or have been impacted by the SEE. .

01503-2E-WILL-0110-DR-0413 ' -4 : WIL110-066 ST012 Pilot Study WP.docx



d. Based on Section 2.6 (Groundwater Model Sulfate Dlstrlbutlon Tracking), the
groundwater model is based on hydrostatic conditions at ST012 priorto SEE
influence. As such, it is unclear if it remains representative of 51te condmons and is
appropriate for sulfate distribution tracking.

e. Section 3.3 (TEA Dosage) states, “From the groundwater model concentration non-
reactive transport figures showing sulfaté for each zone in Appendix F, the injected
concentration of sulfate reduces by approximately two orders of magnitude in most

- areas of the site over a period of about five years and reduces by approximately one
order of magnitude in the worst-case areas (vicinity of UWBZ [Upper Water Bearing
Zone] injection wells) over five years;” however, it is unclear if the groundwater
model accounted for off-site groundwater extraction that is likely to change/increase
over time.

Please revise the Pilot Study WP to present current information

6. Whrle groundwater ﬂow at STO12 is predommantly from west to east, the direction of
groundwater flow is not included on any Pilot Study WP figures. This is of particular
note given the plan to use extraction wells to alter the direction of groundwater flow and
distribute TEA. For example, Figure F-15 (Modeled Tea Injection Pathways, Lower
Saturated Zone, 220 ft bgs) shows the extraction wells pulling groundwater northwest’

“and southwest at varying angles. Please revise the Pilot Study WP ﬁgures to include the
direction of groundwater flow.

7. The 1nJect10n well and assocmted extraction wells, presented in Table 4-1 (Proposed
Injection and Extraction Wells and Screened Intervals), are not clearly deﬁned on Figures .
3-2 (EBR Injection, Extraction and Monitoring Well Locations — CZ), 3-3 (EBR
Injection, Extraction and Monitoring Well Locations ~ UWBZ), or 3-4 (EBR Injection,
Extraction and Monitoring Well Locations — LSZ). As a result, it is difficult to determine
if sufficient groundwater monitoring is proposed between, crossgradient, and
downgradient of the injection/extraction well pairs. Please revise the Pilot Study WP to
include figures which clearly show the injection/extraction well pairs and groundwater
monitoring wells proposed between, crossgradient, and downgradlent of the

~ injection/extraction well pairs.

8. Based on Figures 3-2 (EBR Injection, Extractlon and Monrtormg Well Locatlons - CZ)
3-3 (EBR Injection, Extraction and Monitoring Well Locations — UWBZ), and 3-4 (EBR .
Injectron Extraction and Monitoring Well Locations — LSZ), insufficient groundwater
monitoring is proposed. For example, no groundwater monitoring wells are proposed
downgradient of ST012-CZ21, an extraction well located in the southeast corner of
‘STO12. According to Table 4-1 (Proposed Injection and Extraction Wells and Screened
Intervals), ST012-CZ21 is associated with injection wells ST012-CZ11, ST012 Cz12,
and ST012-CZ16 and will be operated as part of Manifold 1 and 2. As such
downgradient monitoring wells will be critical to ensure LNAPL and/or COC mass are
not displaced offsite. This is of particular-note given the TEA injection pathlines
presented in Appendix F do not end up at an extraction well. Please revise the Pilot
Study WP to include sufficient groundwater monitoring. Ata mrnrmum each
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10.

11.

12.

1nJect10n/extract10n well pair should mclude a groundwater monltormg ‘well between,
crossgradient, and downgradient of the injection/extraction well pairs to ensure LNAPL
and/or COC mass are not dlsplaced as. a result of the EBR de51gn '

Based on the LNAPL Monltormg/Removal Status figures presented in the Aprll 201 8
Base Realignment and Closure (BRAC) Cleanup Team (BCT) Meeting presentation,
LNAPL was detected in several perimeter monitoring wells (e.g., UWBZ09, STO012-
W30, LSZ50, ST012-W11, LSZ46); however, additional characterization is not discussed
or proposed. According to the LNAPL Encountered subsection of Section 4.2.6 .
(Conceptual EBR Contingency Planning), “If the LNAPL is discovered in an area along
the perimeter of the site, further characterization will be evaluated in the form of
additional soil borings as part of a future phase.” Please revise the Pilot Study WP to

-include additional sorl characterization at these locations prior to implementation of the
EBR de51gn Co

vBased‘on the Limited Sulfate Distribution subsection of Section 4.2.6 (Conceptual EBR
~-Contingency Planning), if sulfate is not detected at expected concentrations in monitoring

or extraction wells after the approximate travel time estimated by the groundwater model,
then “Actual groundwater elevations and pumping rates measured during the injections
will be input into the groundwater model to evaluate if there is an explanation for the

_ increased travel time or unexpected subsurface sulfate distribution.” However, it is

unclear why the groundwater model would not be updated regardless of whether sulfate
is not detected at expected concentrations in monitoring or extraction wells after the
approximate travel time estimated by the groundwater model. This is of particular note
given the proposed use of the groundwater model for subsequent phases of the EBR
design. Please revise the Pilot Study WP to clarify why the groundwater model would
not be updated regardless of whether sulfate is not detected at expected concentrations in
monitoring or extraction wells after the approx1mate travel time estrmated by the
groundwater model.

Insufﬁcient'information is provided to support the information presented in Appendix F
(Groundwater Model Outputs)-as only outputs are provided. For example, the Appendix
F figures [e.g., Figure E-1 (Modeled Tea Injection Pathline, Cobble Zone, 160 ft bgs)]
includes TEA injection pathlines outside the ST012 site boundary. As such, it is unclear
what boundary conditions were utilized in the groundwater model. Without input
parameters and boundary conditions, it is unclear how the groundwater modeling can be-
assessed to ensure TEA distribution based on hydrogeology at the site is achieved with -
the proposed EBR design. Please revise the Pilot Study WP to include a complete
groundwater modellng report 1nclud1ng, but not limited to 1nput parameters and boundary

. condrtlons utrlrzed

The City of Mesa sewer dlscharge permit is not included in the Pilot Study WP. leen

the need to meet specific sewer discharge permit criteria (e.g., maximum daily discharge

flowrate), please revise the Pilot Study WP to include.a copy of the C1ty of Mesa sewer -
discharge perm1t
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13.

14.

Several issues exist related to the EBR system described in Section 3.2.1 (Groundwater
Extraction and Treatment) and shown on Figure 3-1 (EBR System Process Flow
Dragram) For example, ’

a.

Section 3.2.1 st_ates, “Water pumped by the extraction well pumps will be directed
through a tee fitting where a chemical feed pump will inject chemical into the water
stream and will pass through a static mixer prior to discharge into an equalization

tank” and “After oil-water separation, process water will pass through a tee fitting

where a feed pump will inject chemical into the water stream and will pass through a
static mixer prior to discharge into the air stripper;” however, the chemicals are not
specified or discussed in Section 3.2.1 or Figure 3-1. As such, it is unclear what °

impact the chemicals will have on the EBR system. For example, if a metal

precipitant and/or coagulant/flocculent is utilized, it is unclear if special clean-out

" procedures will be necessary in the influent equalization tank.

Section 3.2.1 indicates that water leaving the equalization tank will pass a
temperature transmitter, which will shut down the system if the temperature is too
high for subsequent treatment equipment and discharge into the City of Mesa sewer,
yet a specific temperature is not provided and/or referenced. Further,;it is unclear
what circumstances would result in water being discharged to the City of Mesa sewer
given that the treated water is intended to be used as make-up water in the injection
process.

Based on Figure 3- 1 the oil-water separator is situated after the influent equalization -
tank and bag filter in the EBR system process; however LNAPL would impact these
EBR system components and result in the requirement for special clean-out
procedures. It is recommended that the oil-water separator be located before initial
chemical addition, the bag filter, and equalization tank in the EBR system process to
remove LNAPL prior to addressing/treating other groundwater/contaminant issues.

Please revise the Pilot Study WP to address these issues associated with the EBR system.

The sample analysis informat.ion presented in the Quality Assurance Project Plan (QAPP)
found in Appendix I (QAPP/SAP Worksheets) is insufficient. Examples of insufficient

a.

information are as follows:

QAPP Worksheet #12 (Measurement Performance Criteria) indicates that LNAPL
samples will be analyzed by Pace; however, project action levels (PALs) for LNAPL
samples are not provided. PALs are also not provided for the sodium sulfate
composite samples listed in Table 17.1 (EBR Sampling Summary Table).

The QAPP does not provide contact information for TestAmerica, Microbial Insights,
or Pace, including the names, phone numbers and email addresses of the laboratory
project managers or the addresses where samples should be shipped for analysis.

The laboratory-specific standard operating procedures (SOPs) for Microbial Insights
and Pace are not provided. Without this information, the adequacy of the laboratory
methods cannot be evaluated. In addition, the QAPP indicates that several

TestAmerica SOPs can be found in the Performance Based Remediation Program -
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Quality Assurance Project Plan and Standard Operating Procedures, Performance-
Based Remediation Task Order, Former Williams Air Force Base, Mesa, Arizona (the
Program QAPP). However, the Program QAPP is dated July 2012, and therefore, it is
unclear if the TestAmerica SOPs are the most current versions.- It is also unclear if
any of the analytical SOPs will be modified for this project.

d. SOP SOC-8081 from ALS is included in Attachment B to QAPP Worksheet #30 ‘
(Laboratory SOPs: High Resolution Method 8081A and Methods 8081A/8082), but
ALS is not identiﬁed as a laboratory to be used during this investigation.

e. The type and size of the sample container, minimum sample volume, preservatlve
and holding time information is not provided for the sodium sulfate composite
samples listed in Table 17.1. Additionally, the QAPP does not indicate that water
sample containers for volatiles should be filled so that there is no head-space.

f. Table 18.4 (Quarterly Injection Well/Weekly Injection Solution Sampling) in QAPP
Worksheet #18 (Sampling Locations and Methods/SOP Requirements Table)
indicates that samples will be analyzed for alkalinity by method SM 2320B as part of
the quarterly injection well/weekly injection solution sampling. However, alkalinity

. is not discussed elsewhere in the QAPP for the current investigation

g. The QAPP references the Program QAPP for analytical instrument calrbratron
maintenance, testing, and inspection requirements; however, the Program QAPP does’
‘not include this information. .

h. The analytical quality control (QC) requirements, QC acceptance criteria, and
‘corrective actions have not been specified. As an example, it is unclear if a post-
digestion spike (PDS) will be performed when a matrix spike (MS) does not meet
acceptance criteria for method 6010B or what the percent recovery acceptance limits
of the PDS should be. The Program QAPP indicates that this information can be
found in the laboratory. SOPs; however, this information should be provided in the
QAPP tables (e.g., QAPP Worksheet #28) so it is readily available when evaluating
the quality and. usability of the data.

Please revise the QAPP to provide all elem.ents required by the Uniform Federal Policy
for Quality Assurance Project Plans Manual, dated March 2005 (UFP QAPP Manual) for
sample analysis. :

15. The presentatlon provided in the Pilot Study WP is incomplete. Specifically, the Pilot
Study WP references information provided in several other documents which may not be
easily accessible to readers. For example,

a. Section 2.1 (LNAPL Extent Update), “Those borings were also advanced using sonic
drilling techniques and are documented in Appendix G of the 2016 Third Quarter
Performance Report (Amec Foster Wheeler, 2017a).”

b. Section 2.1 states, “Preliminary boring logs and analytical results for the additional
characterization locations were provided to the regulators via the project SharePoint-
site and during routine meetings and will be documented in detail in the 2016 Annual
Performance Report (in preparation).” '
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¢. Section 2.2.2 (Groundwater Concentrations) indicates that, “The total list of results
' for volatile organic compounds (VOCs) is presented in the ST012 quarterly/annual
- reports (Amec Foster Wheeler, 2016¢; 2016d; 2017a; 2017b; 2017¢; 201 7d).”

d. Section 2.5 (Background Groundwater Geochemical Analysis) states, “Baseline EBR
sampling was conducted in July and August 2016 and included geochemical
parameters. This data is presented in the 2016 third quarter operation and
maintenance report (Amec Foster Wheeler, 2017a).”

e. The footnote in Table 2-8 (Summary of Updated Model Layers) states, “See the Final
Remedial Design and Remedial Action Work Plan for additional model details
(AMEC, 2014a).”

f. Section 4.1.2 (Installation of Extraction and Injection Wells) indicates that the drilling
subcontractor drilled recent well borings using the sonic drlllmg technique and that
specific installation details and records “will be documentcd in well drilling reports
attached to the quarterly reports.”

- To ensure a complete presentation is prolvided, please revise the Pilot Study WP to
include pertinent information in appendices.

SPECIFIC COMMENTS

1. Section 2.1, LNAPL Extent Update, Page 2-2: The section states; “The volume
~ initially removed from SEE wells may represent LNAPL present in the SEE wells or the
well sand pack at the end of SEE rather than LNAPL that migrated to the well after SEE
shutdown;” however, information to substantiate that the volume initially removed was
LNAPL present in the SEE wells or the well sand pack at the end of SEE rather than
LNAPL that migrated to the well after SEE shutdown is not provided and/or referenced.
It should be noted that 450 gallons of LNAPL was recovered after the initial removals
from former SEE wells inside the TTZ indicating that migration to the well after SEE
shutdown is occurring. As such, insufficient information is available to substantiate that
* the approximately 1,750 gallon of LNAPL initially removed from the SEE wells
following SEE shutdownis LNAPL that was present in the SEE wells or the well sand
- pack at the end of SEE rather than LNAPL that migrated to the well after SEE shutdown.
Please revise Section 2.1 to clarify that insufficient information is available to determine
if the volume initially removed was LNAPL present in the SEE wells or the well sand
- pack at the end of SEE rather than LNAPL that migrated to the well after SEE shutdown.

2. Section 2.2.1, SEE Mass Removal, Page 2-4: Information to support the correction

' factor methodology used or to document the photoionization detector (PID) readings
before and after use of the correction factor are not provided and/or referenced in the
Pilot Study WP. Accordmg to Section 2.2.1, a correction factor was applied to the PID .
readings based on “the most recent analytical data at the time of each reading. The
corrected PID mass loading rate for each day was summed to calculate the total mass
removed through vapor and was combined with the measured mass-of recovered LNAPL
to provide the total mass removed.” Please revise Section 2.2.1 to provide information to
support the correction factor methodology used and to document the PID readings before
and after use of the correction factor. » :
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Section 2.2.1, SEE Mass Removal, Page 2-4: Section 2.2.1 states, “The mass removed
by SEE at ST012 suggests that the mass present pre-SEE could have been
overestimated;” however, the basis for concluding that the mass present pre-SEE could
have been overestimated is unclear. Given that SEE was not run until asymptotic
conditions were achieved, please revise the Pilot Study WP to provide information to
substantiate that the mass present pre-SEE could have been overestimated. '

Section 2.2.4, Temperature Data, Page 2-13: The text states, “Temperatures are of
interest to the EBR design for design selection, wastewater discharge limits, and potential
biological activity;” however, a specific discussion regarding the temperature
considerations related to potential biological activity [i.e., sulfate reducing bacteria
(SRB)] is not presented and/or referenced. This is of partrcular concern given the
elevated temperatures observed in some locations per Table 2-4 (TMP Temperature
Readings for January 2018). Please revise the Pilot Study WP to include a specific
discussion regarding the temperature considerations related to potentlal biological

' act1V1ty

Table 2-4, TMP Temperature Readings for Jarluary 2018, Page 2-14: The geology

. associated with the TMP temperature reading provided in Table 2-4 is not provided

and/or referenced. As such, it is unclear if the temperature reading is associated with
specific subsurface conditions which may impact the EBR design. Please revise the Pilot

- Study WP to include cross-sections showmg the geology associated with each TMP

measurement depth.

: Sectlon 2.3, Pre-EBR COC Extent Estimate, Page 2-17: Calculation of estrmated pre-

EBR contaminant mass using literature residual saturation values was conducted;
however, references for the literature residual saturation values are not provided. Further,
adjusted and unadjusted calculations are not provided in the Pilot Study- WP to support
the use of literature residual saturation values as the best overall representation of site
condrtlons According to Section 2.3, “LNAPL removal percentages for this calibration
step were adjusted to 80% in the TTZs (down from 90%), to 60% in the TIZ (no change
from initial estimate) to 35% in the ROI (up from 30%), and to 26% in the LPZ (down
from 30%). To account for a reduction in the volatile content of the remaining LNAPL
due to the increased temperatures in the zones as demonstrated at other thermal sites,

- further reductions in BTEX+N mass were applied in both the TTZ (90%) and TIZ (25%)
to estimate the quantity of BTEX+N remaining after SEE treatment.” Please revise

Section 2.3 to include references for the literature residual saturation values utilized and -

~ changes made to the removal percentages In addition, please revise the Pilot Study WP

to include both adjusted and unadjusted calculations to ensure the most conservative
representatlon of site condltlons 1S utlhzed

Section 2.3, Pre—EBR COC Extent Estlmate, Page 2-18: Section 2.3 states, “Although
no direct treatment of the LPZ is planned, the sulfate injection in the UWBZ above and
the LSZ [Lower Saturation Zone] below is expected to contribute to brologrcal treatment
in this zone;” however, information to substantiate that sulfate mjectlon in the UWBZ "
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above and the LSZ below the LPZ will potentlally contribute to biological treatment in
the LPZ is not provided and/or referenced. Pleaserevise Section 2.3 to. provide °
information to substantiate that the sulfate injection in the UWBZ above and the LSZ
below the LPZ will potentially contribute to biological treatment in the LPZ. In addition,
please ensure that sufficient monitoring of the LPZ is conducted to show that the sulfate

~ injection in the UWBZ above and the LSZ below the LPZ contributed to biological
treatment in the LPZ. :

8. Section 2.6, Groundwater Model Sulfate Distribution Trackmg, Page 2-20 and
Table 2-8, Summary of Updated Model Layers, Page 2-23: Section 2.6 states, “A 3D
groundwater model was used for the original RD/RAWP [remedial design/remedial
action work plan]. For design consistency, the same model was used with some
parameter updates;” however, the specific parameter updates are not provided and/or
referenced. Similarly, Table 2-8 presents a summary of updated model layers but does’
not discuss the updates made. Please revise the Pilot Study WP to provide a comparison
table highlighting information from the initial and the updated groundwater model for
transparency.

9. Table 2-7, Background Sampling by Sampling Date and ID, Pages 2-21 to 2-22:
Footnote 1 indicates that the background data collected in September 2015 and reported
~ in Table 2-7 has not been validated-and is considered preliminary; however, this data
should have been validated by the time of the Pilot Study WP issuance. Please revise
Table 2-7 and all other tables within the Pilot Study WP to present validated data.

10. Section 3.1.2, Sulfate, Page 3-2: Section 3.1.2 states, “ST012 also has a naturally
occurring supply of sulfate replenished by upgradient groundwater, which will serve to
continue treatment after active remediation has ended;” however, insufficient information
is provided to support this statement. While Table 2.7 (Background Sampling by .
Sampling Date and ID) does include some background sulfate data, without the
groundwater flow direction, the significance of this data is unclear. Please revise the Pilot

- Study WP to provide sulfate data from upgradient groundwater to substantiate that STO12
has a naturally occurring supply of sulfate that is replenished by upgradient groundwater,
which will serve to continue treatment after active remediation has ended.

11.  Section 3.1.3; TEA Selection, Page 3-3: Section 3.1.3 states, “influent upgradient’

- background sulfate can supplement sulfate amendments to promote petroleum
hydrocarbon degradation during and after EBR without having to change the established
bacterial populations or redox conditions;” however, influent information to support this
statement is not provided and/or referenced in the Pilot Study WP. While Table 2.7
(Background Sampling by Sampling Date and ID) does include some background sulfate
-data, without the groundwater flow direction, the 31gn1ﬁcance of this data is unclear.
Please revise the Pilot Study WP to include information to substantiate that influent
upgradient background sulfate can supplement sulfate amendments to promote petroleum
hydrocarbon degradation during and after EBR. without havmg to change the established
bacterial populatlons or redox condltlons
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12.  Section 3.2.1, Groundwater Extraction and Treatment, Page 3-3: Section 3.2.1
" indicates that groundwater will be extracted from 20 extraction wells; however, the text
does not indicate why 20 extraction wells are sufficient for the EBR design. Please revise
Section 3.2.1 to clarify why 20 extraction wells are sufﬁcient for the EBR design.

13.  Section 3.2.2, Phased TEA Batch Injectlons, Page 3-5: Sectron 3.2.2 indicates that -
. batch TEA injections will be performed in discrete phases separated by monitoring
periods; however, the duration of the monitoring periods is not specified nor is the basis
- for the duration to be utilized included. As such, it is unclear how the monitoring periods -
_ were specified. Please revise Section 3.2.2 to specify the duration of the monitoring
periods and provide information supporting the timeframe to be utilized.

14. Section 3.2.2, Phased TEA Batch Injections, Pages 3-4 to 3-6: Section 3.2.2 assumes
! that using sequenced extraction with discrete injection will adequately distribute TEA in
the subsurface; however, this assumption is based on a groundwater model that
previously did not include any site-specific hydraulic parameters for the CZ. Given that
- updated groundwater model input parameters have not been provided in the Pilot Study
WP, it remains unclear if the groundwater model included site-specific hydraulic
parameters for the CZ which would support the assumption that phased discrete ,
injections will result in subsurface TEA distribution. Please revise the Pilot Study WP to
‘include the updated groundwater model input parameters.” In addition, please ensure site-
specific hydraulic parameters for the CZ are utilized to support the assumption that this
technique will provide subsurface TEA distribution or dlscuss the uncertainty if literature
values for the CZ were used in the model.

15.  Section 3.3, TEA Dosage, Page 3- 7 The text states, “Although BTEX+N are the
' primary COCs, indigenous microbes will consume sulfate while degrading non-targeted
compounds;” however, information to support this statement is not provided and/or
referenced. This is of particular concern given the lack of microbial information
following SEE. Please revise Section 3.3 to provide information to substantiate that
sufficient indigenous microbes are present following SEE to consume sulfate Whlle
degrading non—targeted compounds. :

16. Section 3.3, TEA Dosage, Page 3-7: Section 3.3 states, “Individual areas of well -

* influence were determined using Theissen polygons fitted to the injection locations in
each vertical layer adjusted by observed groundwater flow contours at the site;” however,
figures showing the Theissen polygons fitted to the injection locations in each vertical

- layer adjusted by observed groundwater flow contours at the site are not provided and/or
referenced. Please revise the Pilot Study WP to provide figures showing the Theissen
polygons fitted to the mjectron locations in each vertical layer.

17. Sectlon 3.3, TEA Dosage, Page 3-8: Section 3 3 includes a summary of analyses of
sodium sulfate for arsenic conducted between July 2016 and April 2017, which indicate
that arsenic was non-detect; however, arsenic concentrations may be different in current
sodium sulfate batches. Please revise the Pilot Study WP to provide current arsenic data
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18.

19.

20.

21..

22,

..to substantiate that arsenic is not present in the sodium sulfate that Wlll be used for TEA

aneCtIOHS

Section 4.1.1, Post-SEE TEA Injection System Construction, Page 4-1: " The text
indicates that several TEA injection locations cannot be reached by temporary
pxpmg/hoses and will require remote injections from a mobile injection tank; however,
the TEA injection locations which cannot be reached by temporary piping/hoses are not
specified or referenced on a figure. Please revise Section 4.1.1 to specify the TEA
injection locations which cannot be reached by temporary piping/hoses. In addition,

- please revise the Pilot Study WP to include a figure showing the TEA injection locatlons

which cannot be reached by temporary plplng/hoses

Sectlon 4.1. 3 Installation of Groundwater Extraction Treatment Equ1pment Page

- 4-5: Section 4.1.3 states, “All reused equipment was evaluated for effective use at the

expected groundwater flow rate;” however, documentation of these evaluations is not

+ provided and/or referenced. Please revise Section 4.1.3 to provide and/or reference

documentation of the evaluation of reused equipment for effectlve use at the expected
groundwater ﬂow rates.

Section 4.2.2, TEA Dosing, Pages 4-6 to 4-7: Section 4.2.2 indicates that batch testing
of the TEA solution at a target concentration of approximately 160 grams per liter (g/L)
was prepared to evaluate potential inhibitory effects of high TEA injection solution
concentrations; however, documentation of the batch testing is not provided and/or
referenced. Please revise Section 4.2.2 to provide and/or reference documentation of the
batch testing conducted to evaluate potentlal 1nh1b1t0ry effects of high TEA mJectlon
solution concentratlons

Section 4.2.2, TEA Dosing, Page 4-7: Section 4.2.2 indicates that bulk bags of sodium
sulfate will be emptied into 18,000 gallon open-top frac tanks usmg a reach forklift and
will be mixed by recirculation using a double diaphragm pump prior to injéction to
ensure solution uniformity; however, it is unclear if the double diaphragm pump will be
sufficient to uniformly mix.the solution in the frac tanks. Please revise the Pilot Study
WP to include additional measures to ensure the solution in the frac tanks is uniformly
mixed. ' :

Section 4.2.6, Conceptual EBR Contingency Plahning’, Page 4-12: The Limited

-Sulfate Distribution subsection indicates that in areas of insufficient TEA distribution,

additional injection/extraction wells or injection/extraction from different existing wells
will be considered; however, it is unclear how insufficient TEA distribution will be
determined given the lack of groundwater monitoring in the vicinity of the .
injection/extraction well pairs. Similarly, the Limited Sulfate Distribution subsection
indicates that if it appears that travel times and dispersion are slower than expected,
conversion to a recirculation system with additional injection and extraction locations
will be considered; however, it is unclear how it will be known if dispersion is slower
than expected if the sulfate never arrives at an extraction well and a tracer is not used. .
Please revise Section'4.2.6 to clarify how insufficient TEA distribution will be
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23.

24,

25.

26.

o2

determined given the lack of groundwater monitoring wells in the vicinity of the
injection/extraction wells. In addition, please clarify how it will be known if dispersion is
slower than expected if the sulfate never arrives at an extractlon well or revise the Pilot

. Study WP to require use of one or more tracers.

Section 4.2. 6, Conceptual EBR Contingency Planning, Page 4-13: The Limited VOC |

Reduction subsection assumes that SRB populations are active; however, without
sampling, information to support this statement is not provided. It is unclear if the

- proposed qPCR analyses that will be conducted for samples collected from two wells per

zone will be sufficient to evaluate whether sufficient SRB are present, particularly in the

' CZ that was recently saturated. ‘Please revise the Pilot Study WP to 1nclude sufficient

sampllng for SRB populations to support this statement.

Section 4.2.6, Conceptual EBR Contingency Planning, Page 4-14: The text indicates

that injection and/or extractions wells will be redeveloped by mechanical removal and/or

- chemical addition (e.g., biocide) to restore well function yet the specific biocide that
- could potentially be used is not specified. As a result, it is unclear if this chemical

addition product will impact the SRB populatlon Please revise.the Pilot Study WP to
specify the chemical addition products that will be utilize and provide information to
substantiate that the chemical addition will not impact the SRB populations that are
critical to the EBR design. Alternatively, please revise the Pilot Study WP to’ include
baseline and post-chemical addition SRB population sampling to ensure the chemical
additive is not impacting the SRB popula_tions. '

~ Table 5-1, EBR Monitoring, Samplmg, and Analysns Methods and Frequencies,

Page 5-2: The Re-Baseline sampling event proposed in Table 5-1 does not include
alkalinity or sulfate sampling which was previously.conducted during the baseline
sampling. It should be noted that the baseline sampling for alkalinity is included in Table
5-1 but not in Section 5.1.1 [Pre-:EBR Groundwater Sampling (Completed in 2016)].

* However, sulfate is listed as an analysis to be conducted during the Re- Baseline sampling
‘event. Please revise the Pilot Study WP to ensure the Re-Baseline sampling event

includes alkalinity and sulfate sampling. In addition, please revise Table 5-1 and Section

S 5.1 to resolve the discrepancy regarding alkalinity testing durmg baseline sampling.

" Section 5.4, Groundwater Monitoring Well Sampling, Page 5-12: Section 5.4 states

“Bio-trap® samplers from Microbial Insights, seeded with synthesized forms of benzene
and naphthalene containing carbon isotope 13C, will be placed in each well for
approximately one month;” however, the decision criteria used to determine the location
of the Bio-trap® samplers within each well is not provided and/or referenced. Please
revise Séction 5.4 to include the decision criteria used to determine the location of the

 Bio- -trap® samplers Withm each well.

Figures 2-4 (Removal Contours, CzZ 155 feet below ground surface), 2-5 (Removal
Contours, UWBZ 175 feet below ground surface), and 2-6 (Removal Contours, LSZ
215 feet below ground surface): Information to support the extents of the TTZ, TIZ,

and Radius of Influence (ROI) on Figures 2-4, 2-5, and 2-6 are not provided. Accordmg »
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28.

29.

30.

31.

32.

33

to Sectron 2. 3 (Pre-EBR COC Extent Estlmate) Figures 2 4,2-5, and 2-6 v1sually |

. illustrate the application of the different percentage removals for the TTZ, TIZ, and the

ROl in typical depth intervals for the CZ, UWBZ, and LSZ, respectrvely In addition,
the removal percentages applied to each zone are not shown on the figures. Please revise
the Pilot Study WP to provide information to support the extents of the TTZ, TIZ, and
ROI for the CZ, UWBZ, and LSZ. In addition, please revise thé fi gures to include the
removal percentages applied to each zone.

F igure 3-1, EBR System Process Flow Dlagram Figure 3-1 indicates that LNAPL will
be separated into its own tank following the oil water separator; however, it is unclear
how the LNAPL will be managed after containment in the LNAPL tank. Please revise

the Pilot Study WP to clarify how the LNAPL will be managed after contamment inthe -
LNAPL tank.

Appendix A, 2017 Mass Update Calculations: Based on Appendix A, the same grain
density is utilized for each aquifer in the Pre-SEE mass, Post-SEE mass and Additional
Characterization Update calculations; however, information to support the use of the

- same grain density for each aquifer, presumably an average grain density, is not provided

and/or referenced. Please revise the Pilot Study WP to-utilize aquifer-specific average-

grain densities or provide and/or reference information to substantrate the use of the same
‘grain density for each aquifer.

Appendix B, Estimated LNAPL Extent Figures: Appendix B includes figures

showing the estimated LNAPL extent; however, information to support the delineated

~ extent of residual LNAPL is not provided and/or referenced. For example, areas defined

as the delineated extent of residual LNAPL are not bound by any boring or monitoring
locations-shown on the figures. As such, it is unclear how the estimated LNAPL extents
were developed. Please revise the Pilot Study WP to provide information to support the
delineated extent of residual LNAPL. presented in Appendix B.

. Appendix F, Groundwater Model Outputs, Figure F-2, Conservative Tracer

Transport Model Results, Cobble Zone — 160 ft bgs, Initial Conditions (Day 0): -

- Figure F-2 of Appendrx F includes an area with a blue sulfate concentration above

background units in the southern portion of the STO012 site near ST012-UWBZ33. This is- -
of particular note given that no CZ’ monitoring well is located near this location. Please
revise the Pilot Study WP to clarify why this blue sulfate concentration above
background units exists.

Appendix G, TEA Injection Well Dlstrlbutlon Calculatlons, Sheet 1 of 5: Text

* within Calculatlon 1 of Appendix G i is cutoff. Please revise Appendix G to ensure all text
is readable. : ~

Appendix G, TEA Injection Well Distribution Calculations, Sheet 1.of 5: Several
Untreated cells within the Calculation 1 table state “Area _SqFt” without explanation.

Please revise Appendix G to ensure the abbreviations, acronyms, and placeholders are
clearly deﬁned or provide the missing data éntries.
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34.

35.

36.

37.

- 38.

39.

Appendix I, QAPP/SAP Worksheets: The QAPP indicates that,it was prepared in

accordance with the requirements of Version 4.2 of the Department of Defense Quality
Systems Manual (DoD QSM), but-a newer version is available (Version 5.1, dated
January 2017). Please revise the QAPP to clarify why the older version of the DoD QSM
is referenced or revise the QAPP to use the newer version.’ ,

Appendlx I, QAPP/SAP Worksheets The QAPP references the Program QAPP for .

-document control procedures. The Program QAPP briefly discusses document control

procedures but does not provide sufficient detail regarding the management of the project
files. The QAPP should indicate where the project files will be stored (i.e., provide the
address), who will manage them, and the minimum length of time the files will be kept.
The QAPP should also indicate that records will be offered to EPA prlor to disposal.

- Please revise the QAPP to provide this information.

Appendix I, QAPP/SAP Worksheets: The QAPP references the Program QAPP for
data validation procedures, but the procedures described in the Program QAPP are
insufficiently detailed. F or example, Worksheet #36 in the Program QAPP indicates that
data validation will be performed in accordance with the analytical methods, laboratory

‘SOPs, DoD QSM, and the EPA National Functional Guidelines (NFGs) for Organic and

Inorganic Data Review. However, since multiple sources will be used for data validation
procedures, a data validation checklist describing how samples will be qualified (e.g., the
qualifiers that will be used, when samples will be qualified as estimated/tejected, and if
individual or all samples in a batch will be qualified) should be provided. As a second
example, the Program QAPP does not indicate what will be included in the data

validation reports. Please revise the QAPP to provide a data validation checklist. Please =
" also revise the QAPP to ensure that data validation reports will present a discussion of all

quality control (QC) parameters evaluated, the acceptance criteria used to évaluate each
QC parameter, a list of all QC exceedances as well as the extent of the exceedance, the
samples associated wrth each exceedance, and the qualifiers applied.

Appendix I, QAPP/SAP Worksheets: The QAPP does not discuss manual 1ntegrat10ns
for chromatographic analyses. Please revise the QAPP to ensure that if manual

. integration is required, the supporting information (i.e., chromatograms before and after

manual integration as well as a brief explanation for needing'the manual integration) will

" be included in the data package deliverables and evaluated during data validation.

Appendix I, QAPP/SAP Worksheets, UFP-QAPP Crosswalk: The UFP-QAPP
Crosswalk to Related Information indicates that QAPP Worksheet #13 is included in the
Pilot Study Work Plan; however, this worksheet is not provided. Please revise the QAPP

to include Worksheet #13 or to specify where the information can be found

-‘Appendix I, QAPP/SAP Worksheets, UFP- QAPP Crosswalk The QAPP Crosswalk

to Related Information indicates that QAPP Worksheet #13 is included in the Pilot Study
Work Plan; howéver, this worksheet is not provided. - Please revise the QAPP to include
Worksheet #13 or to specify where the information can be found. '
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41.

42.

43.

44.

45,

Appendix I, QAPP/SAP Worksheets, QAPP Worksheet #5, Project Organizational
Chart, Page 2: The organization chart shows a partial line of authority and no lines of
communication for the Amec Foster Wheeler quality assurance (QA) Lead. Please revise
the organization chart to show that the QA role is independent of all other project tasks as
indicated by lines of communication and not lines of authority.

Appendix I, QAPP/SAP Worksheets, QAPP Worksheet #6, Communication
Pathways, Pages 1 to 3: The communication procedures do not always specify the form
of communication for the notifications (e.g., via email). Please revise the table to include -
the form of communication for all communication drivers, as well as the necessary

contact mformatlon (i.e., email addresses, phone numbers etc.).

Appendix I, QAPP/SAP Worksheets, QAPP Worksheet #11, Project Qu‘ahty
Objectives/Systematic Planmng Process Statements, Page 2: Step 3, Decision Inputs,

- includes a list of worksheets where specific information can be found; however, several

of the worksheets listed are not provided in the QAPP (QAPP Worksheets #27, #29, #34-

-37). Please revise this worksheet to specify where project documentation, data

management, verification and validation criteria, and data usability requirements can be
found. Alternatively, please revise the QAPP to include QAPP Worksheets #27, #29, and
#34-37.

| Appendix I, QAPP/SAP Worksheets, QAPP Worksheet #11, Project Quality

Objectives/Systematic Planning Process Statements, Pages 1 to 3: The information.in
this worksheet is insufficiently detailed. For example, the analytic approach should
provide decision statements (i.e., “if..., then,,,” statements) for how the project data will

‘be used. As a second example, the screening levels that will be used for making each

project decision have not been defined. As a third example, Step 6 should examine
consequences of making incorrect decisions from the test, and place acceptable limits on
the likelihood of making decision errors. Please revise QAPP Worksheet #11 to provide
additional detail following EPA’s Guidance on Systematlc Planning Usmg the Data
Quality Ob_]CCthGS Process (QA/G-4).

Appendix I, QAPP/SAP Worksheets, QAPP Worksheet #12, Measurement
Performance Criteria, Pages 1 to 3: The numerical measurement performance criteria
(MPC) have not been specified. For example, the MPC for precision is defined as “RPD
[relative percent difference] of MS/MSD [matrix spike/matrix spike duplicate],” but the
numerical criteria that will be used to assess precision (e.g., <25%) have not been :
specified. Normally, QAPP Worksheet #12 is broken down into separate tables for each.
analysis (e.g., one table for 6010, one table for 8270, etc.). Please revise QAPP
Worksheet #12 to include the quantitative MPC for each data quality indicator (DQI), and
splxt up the tables by analyses.

Appendix I, QAPP/SAP Worksheets, QAPP Worksheet #15, Reference Limits and
Evaluation, Pages 1 to 6: This worksheet provides target reporting limits (RLs) and
approximate method detection limits (MDLs) for the analyses to be performed by
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47.

TestAmerica. However, the laboratory-specific RLs and MDLs should be provided in the
QAPP to ensure PALs can be met. Additionally, the PAL for several analytes is listed as
“NA” [not appllcable] and therefore, it is unclear how these results will be evaluated.
Please revise the QAPP to provide the laboratory-specific RLs and MDLs, and to discuss

“how results with no PAL will be evaluated.

- Appendix I, QAPP/SAP Worksheets, QAPPR’Vorksheet #18, Sampling Locations

and Methods/SOP Requirements Table, Page 34: QAPP Worksheet #20 indicates that
field duplicate samples are to be collected at a rate of 5%. However, the locations of
field duplicate samples have not been identified in Table 18.10 (Microbial Monitoring
Well Sampling) for microbial monitoring well sampling.” Please revise the QAPP to

identify the sample locations of field duplicate samples for all analytical methods.

Appendix I, QAPP/SAP Worksheets, QAPP Worksheet #21, Project Sampling SOP
References Table, Page 1: This worksheet presents an incomplete list of the project
sampling SOPs required for this mvest1gat10n For example, Tables 18.7 (Biweekly to
Monthly Extraction Well Sampling) and 18.8 (Weekly to Monthly Extraction Well
Samplmg) in Worksheet #18 indicate that extraction well sampling includes sulfate field
screening; however, the QAPP does not include procedures for sulfate field screening.
Please ensure that all field sampling procedures are provided in the QAPP.
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